Background Parents' positive and negative feelings about their young children influence both parenting behaviour and child problem behaviour. Research has not previously examined factors that contribute to positive and negative feelings in parents of young children with developmental delay (DD). Method The present study sought to examine whether optimism, a known protective factor for parents of children with DD, was predictive of positive and negative feelings for these parents. Data were collected from 119 parents of preschool-aged children with developmental delay. Two separate hierarchical linear regression analyses were conducted to determine if optimism significantly predicted positive feelings and negative feelings and whether optimism moderated relations between parenting stress and parent feelings. Results Increased optimism was found to predict increased positive feelings and decreased negative feelings after controlling for child problem behaviour and parenting stress. In addition, optimism was found to moderate the relation between parenting stress and positive feelings. Conclusion Results suggest that optimism may impact how parents perceive their children with DD.
Background
Children with intellectual and developmental disabilities are at increased risk of developing persistent mental health and behaviour problems (Einfeld & Tonge, 1996; Emerson et al., 2014) . In addition, preschool children with developmental delay (DD) show heightened problem behaviour as compared with their typically developing peers (Baker et al., 2003) . Parent characteristics have been identified as key malleable factors that influence the development of problem behaviour and mental health problems for children with DD (Baker et al., 2003; Newland & Crnic, 2011; Emerson et al., 2014; Fenning et al., 2014; Schuiringa et al., 2015) . In particular, parents' perceptions of and attributions about their children have been shown to contribute to problem behaviour in both typically developing young children and young children with DD (Bugental & Johnston, 2000; Mullineaux et al., 2009; Woolfson et al., 2010) . As such, identifying and intervening on factors that affect parents' perceptions of their children with DD may contribute to the prevention of problem behaviour and co-occurring mental health problems for these children.
Parent feelings
Parent feelings, defined as positive emotions (e.g. happiness or joy) or negative emotions (e.g. sadness or anger) experienced when thinking about or interacting with a specific child, are associated with the development of problem behaviour over time for typically developing children (Deater-Deckard et al., 2005; Fontaine et al., 2011; Glover et al., 2010; Larsson et al., 2008; Mullineaux et al., 2009) . Relations between parent feelings and child problem behaviour appear to be bidirectional, with early negative feelings predicting later conduct problems and vice versa (Larsson et al., 2008; Fontaine et al., 2011) . This evidence indicates that parent feelings are worthy of further exploration in populations at risk of developing significant problem behaviour, such as children with DD. However, research has not examined the factors that contribute to parents' positive and negative feelings about their young children with DD.
Parenting stress
Among parents of typically developing children, high levels of parenting stress are associated with lower positive feelings and higher negative feelings about a specific child (Deater-Deckard et al., 2005) . Significant parenting stress may lead to more difficult parent-child interactions, resulting in reduced positive feelings and increased negative feelings (DeaterDeckard et al., 2005; Farmer & Lee, 2011) . Parenting stress has been found to impact several parentingrelated cognitions among parents of children with DD, such as parental self-efficacy and perceived attachment to the child with a disability (Kuhn & Carter, 2006; Meirsschaut et al., 2010; Goodman & Glenwick, 2012) . As such, parenting stress could also affect parents' perceptions about their child with DD, resulting in positive or negative parent feelings.
Optimism
In addition to contextual factors such as parenting stress and child problem behaviour, parent feelings might also be associated with broader personality factors. Conceptualised as a global and stable dimension of personality, optimism has been found to predict positive parenting behaviour in at-risk samples, such as mothers facing economic adversity (Jones et al., 2002; Taylor et al., 2010; Taylor et al., 2012; Carver & Scheier, 2014; Ellingsen et al., 2014) . For parents of children with DD, optimism has been consistently found to predict lowered parenting stress and greater overall wellbeing (Baker et al., 2005; Paczkowski & Baker, 2008; Ekas et al., 2010) . These findings suggest that optimism serves as a protective factor for parents experiencing a variety of risk factors, including child developmental delay. If optimism functions as a generalised protective factor for parents of children with DD, it may buffer the impact of risk factors such as high parenting stress or externalising problem behaviour on parents' feelings and cognitions about their young children with DD. However, it is not currently known whether optimism is directly or indirectly associated with parent feelings.
Present study and research questions
This study was designed to answer the following research questions:
1 Which parent and child factors are associated with parents' positive and negative feelings about their young children with DD? 2 Do optimism and parenting stress predict parents' positive and negative feelings about their young children with DD after controlling for child behaviour? 3 Does optimism moderate the relation between parenting stress and parents' positive and negative feelings about their young children with DD? 4 Does optimism moderate the relation between externalising problem behaviour and parents' positive and negative feelings about their young children with DD?
Methods
This study was part of a larger investigation of an early family-based intervention for caregivers of preschoolaged children with DD (R01 HD059838, Author, PI) and was approved by the authors' institutional review board. For this study, data were collected from 119 parents of preschool-aged children before families were randomised to the intervention or control conditions. Participants were recruited from agencies serving children eligible for early intervention and early childhood special education in a mid-size city in the Pacific Northwest region of the USA. Parents were then screened over the phone to determine whether their children met the following inclusionary criteria: (1) age 2.5-3.5 years; (2) determined by a multidisciplinary educational team to meet state criteria for a developmental delay; and (3) live with primary caregiver for a minimum of 1 year. Preschoolaged children meet state criteria for a developmental delay if they are 1.5 standard deviations below the mean in two or more developmental areas or two standard deviations below the mean in one developmental area per the results of standardised assessments. Children were not eligible for the study if they were nonambulatory, deaf or blind. Table 1 displays key child and parent demographics for this sample.
Assessment procedures
Parents received a $100 honorarium for participation, which involved completing a mail-home packet of questionnaires and a family demographics interview. All measures were completed by the child's primary caregiver.
Demographics
For the present study, the demographic variables of interest were parent gender, parent education, child gender, child age and annual household income.
Child behaviour problems
Caregivers completed the Child Behavior Checklist for Ages 1½-5 (Achenbach, 2000), a 99-item checklist that indicates child problems. Internalising and externalising broad-band T-scores were used in this study. The Child Behavior Checklist has been used extensively with young children with DD and has excellent internal consistency reliability and concurrent validity within this population (e.g. Baker et al., 2003; Baker et al., 2005; Ellingsen et al., 2014) .
Parenting stress
The Total Stress Index of the Parenting Stress IndexShort Form (Abidin, 1995) was used as a measure of the overall level of stress experienced by parents over the past 12 months. The Parenting Stress Index-Short Form contains 36 items that yield scores on three subscales, and these subscales are combined to make up the Total Stress Index. Psychometric properties of this measure are acceptable, with reported high internal consistency and acceptable test-retest reliability (Abidin, 1995) . This measure has been used extensively with families who have children with DD (e.g. Bagner & Graziano, 2013; Peer & Hillman, 2012; Tervo, 2010; Webster et al., 2008) .
Optimism
The Revised Life Orientation Test (LOT-R; Scheier et al., 1994) was used to measure parents' generalised optimism about life events. The LOT-R asks parents to rate the degree to which they agree with 10 statements such as 'In uncertain times, I usually expect the best.' A higher score on the LOT-R indicates higher global optimism. The LOT-R has been used repeatedly with parents of children with DD, with these studies finding acceptable reliability and validity with this population Positive and negative feelings.
Parents' positive and negative feelings toward their child with DD were measured using the Parent Feelings Questionnaire (PFQ; Deater-Deckard, 2000). The PFQ consists of two scales containing items measuring feelings toward a specific child: a Likerttype scale and a 1-10 scale. On the Likert-type scale, parents are asked to rate the degree to which 24 statements such as 'Sometimes I find it difficult to be around my child' and 'I enjoy being my child's parent' are true or untrue for them on a 1-5 scale. On the 1-10 scale, parents are asked to rate how frequently they experience emotions such as 'joyful' and 'frustrated' when they are with their child on a scale where 1 = never and 10 = always. Scores on the positive feelings scales and scores on the negative feelings scales are combined to create an overall positive feelings composite and an overall negative feelings composite. The PFQ has good reliability and correlates substantially with other measures of parental affect (Deater-Deckard, 2000). Cronbach's alpha ranges from α = 0.72 for the positive feelings Likert-type scale to α = 0.92 for the negative feelings Likert-type scale, indicating acceptable internal consistency (Bland & Altman, 1997) .
Results
To address our first research question, we examined bivariate correlations to identify parent and child factors potentially associated with parent feelings. Theses correlations are presented in Table 2 .
Increased positive feelings about the child were associated with decreased internalising and externalising problems, decreased stress and increased optimism. Increased negative feelings were associated with increased internalising and externalising problems, increased stress and decreased optimism. In addition, positive and negative feelings were significantly and negatively associated. Positive and negative feelings were not associated with demographic factors. To address research question two, we conducted two separate hierarchical linear regression analyses to determine if optimism significantly predicted positive feelings and negative feelings. In each regression, internalising and externalising problem behaviour were entered in step 1, total stress was entered in step 2 and optimism was entered in step 3. Tests to see if these variables met the assumption of collinearity were not significant, indicating that multicollinearity is not a concern. Results of the analyses are presented in Table 3 . In the analysis predicting positive feelings about the child, the addition of optimism in the final step significantly improved the prediction of positive feelings when added to the final model. Total stress also significantly contributed to the prediction of positive feelings in the final model, while the contributions of externalising and internalising problems were not significant. In the analysis predicting negative feelings about the child, the addition of optimism in the final step significantly improved the prediction of negative feelings in the final model. Externalising problems and total stress also significantly contributed to the final model.
To address the third research question, the interaction between parenting stress and optimism was added as step 4 of each regression. The interaction term significantly contributed to the prediction of positive feelings, indicating that optimism moderates the relation between parenting stress and positive feelings. The interaction did not significantly contribute to the prediction of negative feelings. In separate analyses, the interaction between externalising problem behaviour and optimism was added as step 4 of each regression in order to answer the final research question. This interaction did not significantly contribute to the prediction of positive feelings (ΔR 2 = 0.01, ΔF = 0.83, p > 0.05) or negative feelings (ΔR 2 = 0.00, ΔF = 0.62, p > 0.05)
Discussion
This study examined relationships between optimism and parents' positive and negative feelings toward their preschool child with DD. After controlling for child problem behaviour and parenting stress, optimism significantly improved the prediction of both positive and negative feelings. These results indicate that parents' level of global optimism may influence how they think and feel about their very young children with DD. In addition, optimism was found to moderate the relation between parenting stress and positive feelings, with parents who had high optimism experiencing increased positive feelings under condition of high parenting stress. This finding provides support for the theory that optimism serves as a general protective factor for parents of children Step 1 Step 2 Step 3 Step 4 Step 1 Step 2 Step 3 Step 4 with DD. Results of this study also uncovered surprising relationships between child problem behaviour and parent feelings. While externalising problem behaviour was initially a significant predictor of positive feelings, this prediction was no longer significant when stress was added to the model. This result suggests that for parents of children with DD, positive feelings may be driven less by child problem behaviour and more by overall parenting stress.
Limitations and future directions
One primary limitation of this study is that parent feelings, parenting stress and child problem behaviour were all measured by self-report from a single informant. Future research could incorporate direct observations of child behaviour and parent positive or negative affect during parent-child interactions. In addition, the sample used in this study was drawn from one geographical region and consisted primarily of White/Caucasian mothers, so results may not generalise to other groups or regions. Finally, this study is cross-sectional, and many significant associations were in the small to moderate range. As such, additional research is needed to support and corroborate these findings. Specifically, research could examine whether optimism and parent feelings relate to observed positive parenting behaviour for parents of children with DD, as well as how positive and negative feelings affect the problem behaviour trajectory of children with DD.
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